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2E-2V FPY’s with SPIDER

o 2E-2v: Mass « (E)*(TOF)2

* Goal <1 AMU mass resolution, fast neutrons,
well-understood uncertainty/covariance

» Challenges: resolution, calibration, scalability
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MCP detectors

SPIDER - Calibration Issues <N

« Unknown calibration, energy loss, and PHD
Calibration depends on A,Z,E

Calibration at external facility?

Calibration with 252Cf?

= SPIDER
~England and Rider
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SPIDER - Calibration Issues

Front HPGe i, Back HPGe
detection of detection of delayed gammas

’ Gamma-ray tagglng Wlth hpGe prompt gammas gl . from stopped fission fragments
» Potentially calibration and resolution 7 -

104\
192.2 keV
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DSSD - <——— MCP
“stop” timing detector
for the time-of-flight

Number of counts

measurement of fission
fragments’ kinetic
energy
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SPIDER - Calibration Issues

« Unknown calibration, energy loss, and PHD
« Gamma-ray tagging with hpGe
- Resolution with Si DSSD ~1.4 FWHM =

—— Global fit

CGMF calculation Experimental
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time cut — mass resolution:
0 -2 nsec .1.5 amu FWHM
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SPIDER - Calibration and
Resolution(!)

—=—— Calibration points
Global non-linear fit (2nd order)
95% confidence band

¥ Experimetal points
——— Linear fit
95% confidence band
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L SPIDER (this work) with systematic errors
E&R (1993) - Smeared
Error of smeared E&R data

SPIDER - Progress

 Calibration informs systematic
error in FPY’s

Resolution informs covariance

« Gamma spectra with
calibrated mass, 252Cf(sf)

CGMF calculation Experimental
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time cut _ mass resolution:
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SPIDER - Progress at Lujan Center
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SPIDER - Progress at Lujan Center
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Future - MegaSPIDER

» Scalability: Need 16 arms
* IFPY’s up to 20 MeV at WNR
* Measurement per beam year

* Analyzing IC vs. Si DSSD design
choice
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SPIDER People

o  Current SPIDER team: J. Winkelbauer (PI), S. Mosby
(PL), P. Gastis (PD), C. Prokop (S), S. Kuvin (S)
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